With the economic globalization and trade liberalization in today's society, exchange rate plays a more and more important role. As a tool to regulate the international economy and achieve the balance of internal and external economy, its fluctuation will have an important impact on international trade. Since the exchange rate reform in July 2005, the exchange rate of RMB against the U.S. Dollar has appreciated nearly 25%, and the elastic float and the fluctuation are gradually expanding. Its impact and function on international trade are becoming increasingly apparent. With analysis of the impact of RMB exchange rate changes on China's import and export trade from the perspective of gross macro-economic, taking the import and export quarterly data from 2000 to 2015 as the sample, by using VAR model, co-integration test and Granger causal relation test, this paper explores and calculates the long-term, equilibrium and dynamic impact of RMB real effective exchange rate on China's import and export trade and the causal relationship between them. The results show that there is a significant correlation between RMB real effective exchange rate and China's import and export.
Introduction
As one of the three carriages driving economic growth, import and export plays an irreplaceable role in economic growth. And exchange rate has a direct impact on the economy of a country, especially on the development of import and export trade. On the one hand, the fluctuation of exchange rate will change the cost and profit accounting of import and export enterprises; on the other hand, the change of exchange rate will affect the trade balance of a country through the change of commodity import and export. Since the exchange rate reform was carried out again in July 2005, China fully implements floating exchange rate. The degree of marketization is continuously increasing, and the flexibility of exchange rate is also increasing. The most important is the beginning of the process of a gradual appreciation.
Literature Review
Scholars at home and abroad have carried out large numbers of related researches on the impact of exchange rate fluctuation on import and export trade, but they haven't been able to give a systematic and consistent conclusion on this issue. The international theoretical researches about the impact of exchange rate on trade balance mainly focus on Marshall-Lerner condition and J-curve effect. Xie Zhiyong and Xu Zhangyong [2009] made an empirical analysis of the correlation between RMB rate and the growth of China's import and export by using the method of economic measurement, and they found out that the sum of price elasticity of demand of the import and export commodity in our country was greater than 1 and it was in line with the "Marshall-Lerner condition", so the change of exchange rate had a positive impact on import and export. After that, with the help of ADF unit root test and co-integration test, Liu Zhengning[2013] proved that Marshall-Lerner condition was applicable to China in the long term, and the change of RMB exchange rate had J-curve effect on China's import and export. Marquez and Sehindler [2006] studied the monthly data from 1997 to 2004 and proved that "J-curve effect" obviously existed in China's import and export trade. In recent years, the research focus of some scholars have shifted to the perspective of country and they start to study the impact of exchange rate changes in different countries on their import and export trade. Since they take different countries as their research objects, they come to different conclusions. Chua [2012] carried out data analysis and inspection for Southeast Asian countries, and his results showed that exchange rate changes only had impact on part of import and the devaluation only improved Philippians import and export trade, but had no influence on other countries. For similar countries, Chinese scholar Ma Dan and Xu Shaoqiang [2015] made analysis of the impact of exchange rate changes on the four countries South Korea, Thailand, Malaysia and Indonesia. But their results showed that only the exchange rate changes in Malaysia had impact on its own export and the exchange rate changes in the other three countries had nearly no influence on their export.
Theoretical Analysis
The Impact of Exchange Rate Changes on the Way of Trade For general trade, the impact of exchange depreciation on exports is larger than on imports. It is mainly because of its not high technical content, the fierce competition between similar enterprises and its strong fungibility. When the exchange rate declines, the export price will rise, then its original competitive advantage declines, which will result in the decline of general trade export volume; but for processing trade, exchange rate change is beneficial to import and export. The source of processing trade comes from imports. When the local currency appreciates, its import cost will decline. Since most of its products are sold to the international market, more of its decline of import cost will be transformed into the profits of the enterprise itself. As shown in table 1, with the rapid development of China's foreign trade, both general trade and processing trade have maintained a rapid growth. However, it can be seen that with the appreciation of RMB, the growth rate of processing trade is very fast and its proportion in national economy is also gradually increased.
The impact of Exchange Rate Changes on Industrial Structure
When the exchange rate declines and the local currency appreciates, the labor price advantage will also declines and the cost of the export products will rise correspondingly, which will weaken the competitiveness of export products of domestic enterprises. In order to face the pressure brought by the appreciation of the local currency and enhance the competitiveness of export products, enterprises will automatically adjust their product structures, enhance the innovative ability of their products and actively occupy the areas with relatively small competition, so to seek better development. At the same time, the appreciation of local currency will also lead to the increase in import volume and the decline in import costs. As for the enterprises themselves, they should seize the opportunity when local currency appreciated, they can introduce sophisticated machines and key technical equipment and improve their product structure, product quality and grades. They should enhance their scientific and technological content step by step from the original low added value products and achieve the upgrading of industrial structure. In this case, they will become more dominant in the export competition. Over the past few years, the structure of China's trade commodities has improved continuously. The export proportion of primary products is continuously declining, and the export of manufactured goods has increased significantly. As shown in table 2, the exports of primary products fell from 10.2% in 2000 to 4.56% in 2015, while the imports rose from 20.75% to 28.18%; the exports of manufactured goods rose from 89.8% in 2000 to 95.44% in 2015.
Empirical Analysis Data Description and Model Construction
Taking the quarterly data from 2000 to 2015 as the sample range, this paper measures and calculates the impact of RMB exchange rate fluctuation on China's import and export trade. The variables are: import(IM), export(OUT), RMB real effective exchange rate(EX), income of domestic residents(DGDP), income of foreign residents(FGDP), foreign direct investment(FDI) and foreign exchange reserve(RES).
Build model: 
In order to reduce the variance of the variables, Log all the variables. Except foreign exchange reserve and real effective exchange rate, all the other variables are affected by the season and X4 method is used for seasonal adjustment.
Empirical Test

ADF Test
For time-series data related empirical analysis, we need have a stationary test on these variables, in order to avoid spurious regression appears. In this paper, we will use Eviews software on variables ADF unit root test, the test results are shown in Table 3 .
From table 3 we can see that except ln FDI, all the other variables have unit root. Three methods are used here to eliminate the unit roots. So we respectively take the growth rate of DGDP, IM, OUT and EX (DLOG) and make first order difference of FGDP and RES, then Log RES (LOG) and carry out ADF test. All the results are smaller than 5% critical value, namely all the variables are stable first-order single whole time series.
Co-integration Test
In this paper, Johansen co-integration test method is selected to test the co-integration relationship between variables and determine whether there is a long-term equilibrium relationship in the model.
From table 4 we can see that the trace statistic and the maximum eigenvalue in the table reject the hypothesis that the co-integration vector declines to zero on the 5% significant level. In the second order, trace statistic 63.67777 is larger than the 0.05 critical statistical value 47.85613, so the original hypothesis is rejected and the number of co-integration for that model is 2. There is a long-term equilibrium relationship in the model and the co-integration relationship is very stable.
From table 5 we can find that the trace statistic and the maximum eigenvalue in the table reject the hypothesis that the co-integration vector declines to zero on the 5% significant level. In the second order, trace statistic 59.08899 is larger than the 0.05 critical statistical value 47.85613, so the original hypothesis is rejected and the number of co-integration for that model is 2. There is a long-term equilibrium relationship in the model and the co-integration relationship is very stable.
Granger Causality Tests
Although the co-integration test points out the long-term equilibrium relationship between the variables, it can't point out the causal relationship between variables. Therefore, Granger causality tests is used to test the causal relationship between the variables.
By Granger causality test we can see that there is mutual Granger reasons only between export trade and FGDP, which shows that foreign GDP changes will lead to the changes of export volume. No mutual Granger reasons between import trade and FDI, which shows foreign direct investment has very small influence on China's import trade.
Result Analysis
With the above empirical analysis, it can be found that there is a long-term equilibrium relationship between RMB real effective exchange rate and import and export trade. The appreciation of the RMB exchange rate has a great impact on import and export, which is consistent with the theoretical analysis. The difference is that the empirical test results show that it has negative impact on export trade, but positive impact on import trade. From a long-term point of view, there is J-curve effect between RMB exchange rate and import and export trade, and the main factor that affects the import and export trade are the domestic and foreign GDP and RMB real effective exchange rate. Foreign exchange reserve nearly has no influence on the import and export trade.
Research Conclusions
1) The appreciation of RMB exchange rate can alleviate the current situation of China's foreign trade surplus. From the results of the import and export co-integration equation we can see that when RMB appreciates 1%, the sum of the absolute value of exchange rate flexibility of import and export is larger than 1, which is in line with the Marshall-Lerner condition. It shows that the appreciation of local currency can reduce the surplus and improve China's terms of trade.
2) The changes of RMB exchange rate can adjust trade methods and upgrade industrial structures. As for the appreciation of RMB, the growth rate of processing trade is obviously faster than general trade and the proportion of processing trade in national economy is also gradually increasing. In addition, with the continuous improvement of China's trade structure, the proportion of the export of primary products has been declining and that of manufactured products has increased significantly. It shows that the rise of RMB exchange rate promote enterprises to introduce foreign advanced technology and improve the product grades of their export products, which effectively improves the structure of trade commodities.
3) The income of domestic and foreign residents is the main factor that affects China's import and export trade. From the empirical analysis we can see that except the exchange rate factor, the income of domestic and foreign residents have the greatest influence on China's import and export trade, both with a positive relationship, namely when both the income of domestic residents and that of foreign residents rises, the import and export trade will increase. And the income of domestic residents has slightly larger impact on China's import and export trade than that of foreign residents.
4) The impact of foreign direct investment on export trade is larger than on import trade. It can be seen from the empirical analysis that the increase of foreign direct investment has positive effect on both China's import trade and export trade, which means that the increase of foreign direct investment can lead to the increase of China's export volume. Its function on export trade is larger than on import trade. 5) Foreign exchange reserves has very limited impact on import and export. It can be seen from the co-integration test that foreign exchange reserves has very limited impact on import and export. In addition, the import and export are not the Granger reason of foreign exchange reserves and the hypothesis is rejected. It means that the changes of China's foreign exchange reserves can be affected by the import and export trade, but not in the other way around. This is mainly because export is one of the supply sources of foreign exchange reserves while import is one of the demand sources of foreign exchange reserves. The trade balance of a country can affect the foreign exchange reserves directly, but can't be affected by the changes of foreign exchange reserves.
